Modulation of doxorubicin-induced DNA lesions by verapamil, DMDP and dipyridamole in resistant P388 cell lines.
Lymphoid cell lines resistant to doxorubicin, P388/R, were characterized by: 1) decreased intracellular acumulatin and retention of DOX; 2) decreased amount of DOX-induced DNA lesions; and 3) rapid repair of DOX-induced DNA lesions. Using the highest noncytotoxic concentrations of three modulators; 2 calcium channel blockers, Verapamil (VEP) and DMDP and a nucleoside transport inhibitor, Dipyridamole (DIP), restoration of Doxorubicin (DOX) sensitivity in vitro against P388/R cells was partial; resistance was reduced from approximately 200 to 10 fold, although DOX accumulation in the resistant cells in the presence of the modulators was completely restored. The DNA single-strand break (SSB) level induced by DOX in P388/S cells (1371 +/- 144 rad equivalents) was significantly higher than in P388/R cells (74 +/- 17 rad equivalents). The effects of VEP, DMDP and DIP on the induction of DNA SSBs by DOX in P388/R were different. DMDP and DIP potentiated the DOX-induced DNA SSBs by 30% each and VEP by 15%. Furthermore, while VEP and DIP had no significant effects on the rapid repair of DOX-induced SSBs, no significant repair of DNA lesion was observed in P388/R treated with DMDP at 1.2 microM, a non-cytotoxic concentration. These data indicate that although these modulators can effectively restore the intracellular accumulation and retention of DOX, these conditions although essential are not sufficient for the complete restoration of DOX sensitivity in this highly resistant cll line. The ability of a calcium antagonist, DMDP, to circumvent DOX resistance might be related not only to the modulation of drug retention, but also to the ability to retard the repair of DOX-induced DNA SSBs.